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Abstract of JP2000339957 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory device provided with a write system by which a 
skew generated between a clock signal and a DQ strobe 
signal can be permitted to the full. 

SOLUTION: In a DDR-SDRAM, the input timing of a signal to 
every pin is prescribed by the point of intersection of a clock 
signal CLK with a clock signal /CLK and by both the edge of 
the rise of a DQ strobe signal (DSQ) and the edge of its fall. 
The DDR-SDRAM is featured in such a way that, on the 
basis of the logical product of the clock signals CLK, /CLK 
with the DQ strobe signal (DSQ), write data which is input to 
a write driver(WD) 23 is controlled. Since the logical product 
of the clock signals with the strobe signal is used, it is 
possible to prevent a skew from being generated between 
the signals, and the margin of a write operation can be 
reduced. In addition, since the skew is not increased more 
than necessary, an erroneous write operation is prevented, 
and the reliability of this semiconductor memory device can 
be enhanced. 
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^n-y^IfCLK, /CLK^aSt. DQ-Xh-n- 
:/fl-^- D q s coi^>±* { 0x7 2:*>T# 0 x y x'co 

SJUfMSDDR-SDRAMCfcV^T, ?ny? 
ff-f-CLK, /CLKtDQ^.hO-T'fi-^DQSi;^ 
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-fl/^lA(?)it.±A5 0t> ZO&lcOtn-yfm^b 

-9 b 54 hVAff-fcQAJlfJ 5 V^Sjg^fl 
ilElfSl . S2<7)^o-/^fl-f-fc±ieDQ^ho-7fl 

a. 

(iigfflcogl 2co? a v ?{f -ifco/W V<lVfr$>v*7 K 

Aas*u y-KB*KU4^-xr*»4>a*«it&DQ^h 

■f>^iSttflam*--fcfE*l. Sg2c07n-y?fi#i:± 

'fK;K(7)i*)±i s, )i:, .TcOSIlO^o 
(iSSfflcoSS 2 CO? a >y ^fl^CVW KA^o<^ K 

A:*J £ 0 - K B* fclif- -y S> tb^j §ix& D h 
v-7'm^tt±.tf^bttTtfV<nWiX'7<< 

■f-*«A^$fxl>^3£OA^|/<'y7rwaj^fi-^, &tf± 
KDQ* ho-yft-s|-#A7j£ftl>Sfl4 coA^^'y 7 r 
coft^ft^#*ix^ftA;>}$tU ±IE^ lcOA^J^'v7 

r^m^m^. ±ie®2, mscoA^^'v^Tcoai^ 
m*Tb±iz&4<7>\jj'<-y y r^m^m^mmmizm 

[|f^4 3 ^lO^oy^fl^con^l^l^^ 



AJ)2ti. O-vmzitJ-yy'frL.iiiJjZti&DQxh 
hvx^^-^cOA^^^Sy^^^ix 

Z^Yn-Ky^b. ±l£A^§^7-f 

(D±-hTtf *) izmm tx 7 -y r-r&m 2 -y + 

b. ±Smi . W>2<n— K^-y^-liZ? v+l,lZrf—9 

±ieDQxhD-ym^t±!esi, ^.2^x2-, 
9^cnwm\zm^^x, ±iemi^7t{±si2o?D 
•y 9wn*nmm*h-&3 v*b zmz. ^<n- 

L-c«&-r?>^ vMW?u~,?mmfa*wt.Htiz.b 
zmtb^h^mmimiw.. 

[|f*JS5] gllco?a-y?fi#cou?l^l-a^N 
4 l"<jl>^<7>3Lt>±tf *)b. ZCDMWfvyfm^b 

amsnm 2 a -y 7 m-^co^ n -f ^ o v < 

;^cOA*>T* { 00>£^T'7^ b37yh't*5A7K 
A^3$n. O-miZit^-yTij^tH^tl^DQXb 

n-ym^ntt±.&*)bz.-bT#'o<?>mjix'7 4 hr 

^^^-'N^f k^l^coi:*>_h# 0 t=ra«JLT5 -y f-f 
SmicO-iK^-y^-i:. ±ieA^)?iX/>:7>f hT 1 -?^ 
±ISD Q^. b o— /PWW U^W^n'JK/lA 
cOi*>T^' 0 K|3]»| 5 -y +t hW, 2CO-K.7 -y * 
b , ±i£S 1 ^-<JC5 -y fC5 -y f - 1 ^ 5r . ±1B 
DQ^.ho-7'fi-^f:±iemi , m2<7)7a>y?m*lr(?> 

iis^v^, ±§emi t^«±m2<o:y D7;nt 

(O-mM&ft-fZ&lcoZ&y yl-b. ±.3Hf&2 co~<K 

77fC77fUcf-^, ±ieDQ^ho-^fi-?- 
t ±km 1 , s 2 co? □ y j? (i^fonaa^a^v , 
±is^ 1 ^ izm 2 <r> ? a -y 7 u^o-jwmmt i»m 

2<7)-<^7 y^fc?-{ii.. Clfx^SIl, ^2C0Z»:7 y 
tethyA hfflW'7n>y?8£.\sll&Z&Vt:Zb£im 

b-t&^mmiwgiw.. 

[000 1] 

izmt& t <DX\ mz DDR (Double Data Rate) - S D 
[0002] 

im&)&m — JR^. SDRAMKtHvCti, ?D y 
?fi-^CLKC0O'7 ( "L" ) U^/k&^W 
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( "H" ) K/K(7)4*,i#0l7yt, 
(mtii/CS, /RAS, /CAS, /WEf) tT 

[0003]@9(t SDRAM^'f h*— h'tfcft 

T^LTV^. E9Ccfc^T, t CM Slinky h' • -te 
•y hT"/7- A x t CMHti37V H • it-—)VY • 
■5>AJ±^ t A SltTFlsX • VT "/~T • ■? 4 J* . t 
AHIiTP^ • • tDStif-^A 

^ . -fe.yhr-xT • ^-TA. ^tftDHJiv-'-^ATJ • 

ISt£t4Don't CareT'$>&. 
[00 04] AV;?T?7M 7-3^VH*<All$fl& 
( n v y Y c O M 1 1 T H< #8«0 a y Y o — /WI-^co 

aVCSli "L" /RASli "L" K/K 

/CAS<4 "H" 1^, /WE« "H" 

r h* l^ff^A d d<7) 9 ^n^T H 9&£iV 

^DQMii "L" K/K ?D 7 ;^-^HifCK 
E(± "H" l^UT&S,, 

[0005]iV^T, vA \--3-?VVtf?<h*tlh (n 
-?yh'COMt LTfl!)<=S-ac7)3>-ho-;Hi-f-<7)o-fe 
/CSli "L" K/K /RASli "H" l^/K /C 
ASli "L" U^/K /WEIi "L" l^l-) t, TF 
l-xft-SfAd diOo^^AT FW-*;5fl&92>£ix 

^ft-tDQMJi "L" U"^£tt»U ?ny?-f*- 
7VWI-55-CKE«: "H" Kn-&4B#LTV>.&. Cixtc 
<fc-?T. yA hr-^DQt LTD i h 1 , Din2. 

• • • mm* *o*nuzm&ztixwz& ^wabti & . 

[00 0 6] JJESDRAMTte, ?a <y^fI"^C LK 
(7) "L" l^Ut "H" U^/UC01X2U- r <JU^\cr>iLlo 

fc, #A7JfI^fe^m^W9&b'5- 1/2 

[00 07] DDR-SDRAMI1 S^WJi^L 
fcSDRAMt |SJ«t2rf?fj££ * LTfc 9 „ R~?mm%W) 

- * D Q fc R^fi-vT-J) £ *>\ 7 Ah BflCH-m* h\ 
J]$tl. V-Vmzl&-yy°frt 3 iiiJj2tiZ>. 
[00 08] 01 0*4. JLfEDDR-SDRAM<7)iM£ 
lz-?^xmW-f&tz#>cr>i><r)X\ ?A M- FtCiSttS 
#tr y<\<OAJim^ftBt %<r>? A 5 y?Zf&mt LX 

mLX 13 1 OCCfe^T. t I SJiA^J-tx hT-y 
tIH{iAM-^K-^^A« tDSli 
T-^AA-t7h77r ^^A. tDHtt-f-^A 



[0009] DDR-SDRAMlC&o-Hi. 
ff-Sf-Add. 37Vl«COM. ^n-y^-f 
CKEiO-fe 7 h7 y T -fc*— A- F«4. > Q •/ ?M^C L 

Kk/cLK<o3fe^T'^-< ^/^fiji^ns. s»a 

Tii, ?D 7 ?fl^CLK<0 "L" l^U*"? "H" U 
^UA^)ir^±36*Oi:x ^D-y^fi#/CLK<0 "H" 

?yKCOMt7 F UXig^A d d^OA^*^ 

"L" v<./ua»£ "H" w<ji4z$.-h±&&?A sy/ 

T'J>SWC\ H«WtSDRAMtlWtT-*.S. LA'L 
tpifit*. DDR-SDRAMtli v DQ (9 A hf- 
^) b*>kDM hVX^f-^) tVC0A7J^-f 

OXvyt^T^'O^-y^MTfTfir^ilS. DDR 
OWiCClt&O. ^D y2?fi#CLKOfSia^T-r 

[0 0 10] d^iat^ DDR-SDRAMWM h 

ttfrcii , =§-t: y^m-^)A7J * -f 5 v ^<os^*^ 

U 7 ;S-tCLK, /CLK<7)3SjSt, DQ^hD-7 
fl^-DQS 0 X y >?f: i^T^ OX -y y'WS 

[00 11] bZ*>X\ DDR-SDRAM(Ct5^T 
14. ±IS^D-y^fg-^CLK, /CLKi:DQ^.hD— 
7WDQS(7)2«-f^Xdf i-tcSLt, I11C 
HI HCtHVC. tDSVJiA 
j]f-^«XhD-7t^'/-fyK^, tDQSSIJ? 
Oy^CO "L" U^Jisfrb "H" \s-^!\^CT>m&<0-b ••/ 
hT-y7'$r^LTi>0. t D S VCft^D Q 4 y 

K^S-^L. tDQSST'^D7^IfCLKt<Oi 

[0 0 1 2] ?0 7 ;ifCLK, /CLK 

kft-^DQS(4-2fs:'fk§iXi»^§ft-fT'*S*\ ^D y 

^ H v A *<r)%m:m& Ltz v v ^ a.-- f cogS*^ 

[0 0 1 3] BU&Utidfc:, DDR-SDRAMT* 
Ji. h*-H»A»^-T 5^^<0«^fc2»i<Ofi 

ZtlX^&tiK fi^iOSDRAMWiflqtL^o/St) 
<T>Xthh. Z.<F>fzih^ MCSDRAM<05>f HxXfA 
( D h n-7m^D Q S i: 7 a -y ^ff-§-C L K Zft 
m>t>AllLtliir&) T'DDR — SDRAM(^)7'f h~> 

[00 14] S-T. SDRAM^S*^?^ MM 
01 2<7)9A iy/tt- hSrffl^TiMH^r^,. 
r^f--Y7't^C, 54 h3vyKCOM*>A^J$ilS 
i:. ( 1 ) £"f TFl^ft-^Ad dtf^^AT 
^fa-KU 7a-y7m^CLKlzmMLX#yJ*& 
«HCSL0$rS!R-r&. (2) miLXfUvtm^ 
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(3 ) JKO-f-^DQOSr^W h K^'fA'WDtfi 

"L" K/kfc^ "H" isKji*w&:0>±-h±&*)lizn 
MIX. T-?DQl£7-f hh'^^^'WDtCteiML-C 

"014*6 "H" l"^/Wv^>-ftf5<Xtf5A*»±3i*OK:R«IL 

[00 1 5] ZtllZttL^ DDR-SDRAMTIi. i 
1 0O*-f Sy^f-^-htC^LfcilO, y4hZJ-?y 
Hk*WH^A^^^5y/(i, o - y ? ft-*?- 
CLKCO "L" K/p#>6 "H" u^^<oS:^>±A<0 
^n-y^fi^-/CLK(7> "H" K;k^£> "L" !✓ 

Jftft^C SLt7^hK7>fA'{i?n7 ?fI#C LKT* 

ft *>T# 0 <mnx9 4 5 y tit 5^f- 

^DQfDinO, Dinl, Din2, -) t5^h 
?^^f-^DMIi s fl^DQSCDSKKmclSl^fC 
JK9&4*i. Zti?ticr>m^Zm^DQScr)%.mzfflM 

[00 16] LA>U I«0-/^fATIt ^o-y^ft-^ 
CLK, /CLKtDQ^hD-yfl^-DQSfcOH 
fc. 01 3l^-r«J:-3^xdf i-SKW^tm. 

?4J<'\cO$m?'< S^tfJfK&^fc 0 (DQSA>'f 
V^^-) a<«rofc"5 (DQS*!H^)tSOt, 

§<$rfUf, iSS^ji^^*-f-i.^tt*^<=3r 1 ?, ft 
[00 17] 

[ ?£BJ!A { j£& L J: ■? k r 4 HUH ] ±K<0 J: 5 tcft3fc<D¥ 
[0 0 18] £fz. 

[0019] ^O^iifaoJ: 3**«fcJtAT*3 
[00 20] £<D3%0Jf^ilcDaftt;i, 



[002 1] 

®ifz*mmimm&. &i<r>?v-v?m*?(on'ju 

"OPa&^W V<J\^<?>±*>±tf*) k , Com 1 <F>? D 

(C*MM>6 A7J S*U 'J - FB^i^- -y 7"&>£, UJ^J^ix 

X'yA hf-^t7-f y-?^9ir-?<F>\-h?A 5>-^ 
jW»e-Sii4flHi«Eflffi«t=*J-V^. ±ISmi '. SB2 
<7)^a -/^imt±MS.DQX ho— 7fl-f- k of&mgl;: 
go'wc, 54 h K^^'KATJSiiS?-* MF*-*fc 

[0022]^^, C <0^tf0lf 2 ^ia® L*¥» 

i&imcom 2<r>?vv7 m^coj \ a u^a* 6 n -7 w< 
uxcoAjjfi'i $.y?'tfmfczti. mizn-mfrio 

A73 S*U V - FmiZitl- -y Tfrb £±J^3 Ztlh UQXh 
v-7m^cr>iLii±.tf *) t ±*>Ttf *) nmJjX'yJ b f 

h*mmimmmz&ux . * 7 AsiRiifi«A^\ 

1. &2C07XD y7m^t±MZDQXbX3-7'm* i lrt<7) 

mtmizm-i ^x num-t zztzimt lx^&. 

[ 0 0 2 3 ] Mtc, Z O^co«*3l3 tciasg 
*iait^M(i, miO^Q-y^fi^OO^U^y^A,^ 
-YL^s/^colt^i^'Ot. dO^KO^a-y^ff-^i: 
f£i£ffl<03S 2C0^ a -y fiS^W^ U<Mp(>Zi^U< 
/\s^co±%TtfV<o&£X'7-4 b zi~?y b'b^y^T h* 
L-^WATJ^'f 5 y^36^H^«*L. 7-^ bmzt\-&frt> 
ATI ^ *l , y - K B$lc (±7^ -y r *» ^.ffiTJ^ixSDQXh 

-^k7-f bvx^x-^OATJ^ S>^*qi^ii 
S^frietSSISfcfcv^T. h^-^^'ATj Jil-S 
mwA7jA-y7r<0ttS7JfS-§-. ±ia^l. I2(0?n 
•y ^ ft-§7j>*A7J $ AS 2 OATJ^' y 7 r oaiTJfl^. 
±ia^l, ^2<0^oy^fi#*SA7J$iiam3<0A7J 
^'•y7r<0tU7Jft-f-. &Z/±iaDQ^hQ-ym^A 
7J 5 tlhW, 4 OAT]^ < y 7 r cOdiTJft-f-^it-ffxATJ 
Ztl. ±!am 1 <OA73^^-y 7 r^aiTJfl-^Sr . ±.13^ 

2. ^3c7)A7J^*y7roaj7J(i-^t±iam40A7J>'N' 
•y 7 r OUiTJfi^OfiSatcS-^^'C 7 y f-f h y ••/ + 

[0024] zom&inx^ izimLfz^mmm 

^lO^O y^rt^D^^^A.yS-f t-^ 

;^<?)i:*,±Af) t , zcr>% ia>7n- y rm^tliim 
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ft*>T#9603bre54 bnwKfc^^ATKi^xco 
Aa*4 iV/*«IS$fl. 54 H*fc*MW*»&Aa3 
ix. V -\ i mizii*y7°frt>liiJl21x2>DQXhn-7 
(t-tco i*»±A< 9 fc £*>T# 0 ^^TT* 5 4 h fc 

54 v^^f—sxnx-ht-i iy^m^^tih^m 
mm$miz*5\^x . a*3*i*:54 hr-^SrDQ* 

bo— 7fI-^<oo»>wOk{)>£>y\4 u^i^cTjii^Ji^ 
9aiJ$LT5-y^--r&SSl60-&5-y^-fc. ±lfiA^ 
$fifc54 hr-:?£±tEDQ*hn-:7*fi#60M4U 
^n 1 ) l^/W^oi^Ttf 0 LT 9 -y f-t 
5S2^7 7fL ±12161. »2*>-iK5«r*JC 
5-y^L*x-:y-£. ±siDQ^ha-ym^t±sdm 

i, H2<o^p-y^^of&ai«(-»^^T. Jhtem 

^^«^2<0^nv^(i^<0^)l^R^4-»:7 -y* 
fc£fii*.. Cl60-&5v^<oai:*)fI-^£54 hH?-fA' 
£54 hr-?fc £54 hSMP^n-y;?^ 

[0025] J5K <0*!&Z>ll * « 5 (cEtt US 

V \4 K;U/s.<JDlt^±*< 0 fc x .I603ll<0?n>y?fl 
•^•i:l±3!ffi<om2c0^a.y7fi^-wW W^a^o? 

b--f-?fc54 Y-?Wt-9<f>x)\*4 

zii&^mmmmz&^x . xjiztifzyj hf- 

60±^±# 0 tc|H|M bT 5 -y 4-f SIB 1 60-&5 -y & 
fc. _hteA})£il*:54 hT-^^±KDQ^Nn-y 
ff-f-cO^ U^P*»fcn^U^l^60&VF#9K|3l8I 
Lt7'yf1"S^2 60-&5 -y f - fc . ±ew i 60-&5 
•vT-lZy-yj-Lfz'r-fZ, ±SZDQXbv—-7m*Tt 

±ssmi, m2cr>7v-v7m*r<vi§immiz2£'3^x, ± 
tern 1 3.tzi*m2<v?u -y i?fi-^tfo-^»i«» ; r-&m i 

60Z.<J:5 -y-?-fc . ±iejfl260-&5 y+tZ? -yf-Lfc-r 

d y ? fl^<OliSa(C*-^ V . ±IE® 1 £ tzim 2 60 

^ix^^l, SS2<0-&5>yf-60tiJ:Jjfi-'t-Sr54 h 
K54^'tc54 1- 5-'-? fcLT<*i!&-t.i> 54 hfflWfa 
•y ?&±®3&£mit:Z i £!&fgtfc LX o£ . 

[00263 tm^Koiid^mmzituf^ mi , m 

2 60? a -y ? ffrf - fc D b- o- 7(1^5- fc tOfiSSC* 
-?WC. 54 b K54AfcA?j£il.S54 hi*— 

7D7 ?fTtfc D Q^. ho-yff^-i; ^ 

><om'J?£WfflX'2h. £tz, ^iiUb^^fjL-^'A 
#<5r&.lfc{;i:3:vv?re. BW*a»«rl»±LTffi«tt 



[00 2 7] it*:, lt^ri2<7)<J:a^mfi£lcJ:ii«f. * 
5 AgtRfi-sf-**; s4 JWBIi: . 9 -f> H 9 -f 

>V>^ft*SRI£-hffi»l. SfS2 607oy?ft-s?-fc±lfi 

d h o-ym^t (Dmmmizm^^xpm-? 

X\ 7vv7m^tDQAha-y r iE*l-tcr>miZA* jl 
—tf±lh<r)*m±X'$ . 54 b®ftCD~?—i;ycr>m'J>- 

[0 0 28] Kte. »^3<DJ:p$:awacj:*itf. 5 
•y^HUSSJi, *1. ^2C0^n-y^fi-^* i All$<iSm 
2,B3 CO X-h> < y 7 r OJ&^ff ^ t ±121^ 4 OA;Jj A 
y^rfOtlJ^m^l&aWlc^V^T, 54 hf-^* { 
A73$iiS^ 1 cOATJ^-y 7 rcotB^fi-§- 5- 5 -y5-f & 

A-^t?.<0^Rfr±T'#. 54 ht&^v-vVcoM 

[0 0 2 9] fS*Ja4C0«t3^fitJSt:J:*tlf. A^fx 
^54 b-r-^2-DQ^ho-7WtCllffiLT5-y^- 

/^*»^>y^4 U'<.;^c7)i:*>±A s 0(ClRlSBLT5 y^-r§ 
^1 tO— <J:5-y^-fc, DQ^bo-m-f-cO^l^/U 
o>!7 K;^^ *>-p^ ►) tclSIW LT 5 y ^"T S » 
2^0— <?:5 y f-i 60 2ocoy^(-^-ttT OS 60T\ f- y 
rrtS?6054 h^-^60^MSSrg(ft-^t^T'#. 
~»:5-y?-^60fej||v->''y*^^ixs. ztiizjL~> 
X. x4f A -*iA#<^r^Tt, ^*#a^*R6ihLT 

[0030] jnzttz. n^m5cr>^o^mmzxti 

mtXy-y^-i-^-iky y^-tLX. DQ^Nn-yft 
-f-60n'7U'^U*^yN4 l^^;^60i:^±*< 0 
T5 yf-tSmi60— ^5-y^-i:, DQ^ ha-yff^ 
60^4 ^/^^a^u^/^cDiLhT^*) izmMLX 
7 7ftSS2 60— 5 y f - i: 60 2 oc7V « (c^ f fC V > 
l>60T\ ^••yTrtS86054 h^-^toffi^^SrS^-r 

dt*^. mi. m2co-&.7-yj-'K<7)$Km-?-i;> 

tf±£ti&. Z\ixl,zi.-oX. ^ jl-*<A# <^r->T 

fc. ~»:5-y^fc±iami. m2 60-»:5-yf-(C«JEL 
T2oig(tTOScOT\ f-^-f^KWfl, ^2 
60^ O y ^ fi-^-cO 1 mWft&m'Z . 0g&K)^±6O-7- 

[003 1] 

iftpmrnmoBB] wt. z\<r>%mcr>ni&<mmiz^ 
^xmrnzmmLxmrn-rz. @n±. £*>»!B*>gfc 
s ^fHe^atco ^T stB/i-r s ^a6<o fc 

60T-. DDR-SDRAM{Ci5ttS^5^60[H]K€rft 
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[00 3 2] ZZ-eWn-t&DQ^ y + i'X'rM*. 
(RWDUO) WDisVT/l>mm?j7°&3Lmteb\f. 

[003 3] IHCitDDR-SDRAMtt, Ml* 
v7T 1 1 — 1 6. 7-yf-0S&l 7. *7i7HUX7 
vf 18, *->y^l9. t-H*»hV^2 0, 
*?Ar'Jf3-^2 1. 9-f hfflW^ov^jfe^EIK 
2 2. 54 hH5'(A' (WD) 2 3. * »J -fc/Ur U"f 

hf-^DQn. -tfSATjA «;7rl2 KliT P lsXfflt 
tAddn, 1EWj;^7t 1 3l:li?D7?ife 
LK.'/CLK, ±ieA7V< 77rl4 fc{±? n y ?fl 
fCLK, /CLK, ±iaA71^'y7r 1 5C<JDQX 
h-o-7-fl-sfD Q S . &tf±lBA:*J>N*y 7rl6 iziia 
>-bo-;HI^-/RAS, /CAS. /WE, /CS* ! 
*1x?1x\j)-£t\h . ±E=§-A7J^'-y7r 1 1.13. 
14, 1 5fi0tiJ7^<l^-I ntDQ. IntCLK./I 
ntCLK, IntDQSIifWfl, 7 7fi3HH7 
±EA7J'<«y 7 r 1 2 . 1311 H«W 

■y^lI^CLK, /CLK^^»A71fi-f-i:LTet^$ 
I«. A7J^'77T 1 2c7)-^<?)A73^Ji^ 
o -y 7 ft-^-C L K#A7JS*U ifctmAjjmzit? o ••/ 
^ft-t/CLKAS^$^i,. A7J^7 7?1 3<0±ie 
2cO-7jOA7JSS^ffit-SA73JS^ti 

^ o y i?f=-f-/c l K#{jt&$*u fl&# nxumzttm 

i-&AXmzlt?nv?m*TCLKtf&1&Zti&. Zt\ 

t>AJ)j<-v?T i2,i 3<oaiTjffi-^2\ jiia^Ar 

•yf-18(C«5. ^-7>-^ 1 9^1§(tf>^Tt5 0. 7 7f 
■WPfcfT 3 mz* h T y T^fti. J: o C5rot n 

JJEAAX-y^r 1 3, 1 5<7)id37lfi^-I ntCL 
K (/ I ntCLK) , I n t DQS (/I n t DQ 
S)ii % 7^biMP?n-y??Ml|H]8&2 2K{*i&£ft 

£/L*. _tI£A2V**y 7 r 13.1 6cotil7lfi^i. 
^-K-fe y hU~SX?2 0lZ&teZtL. Z<r>=t- H-fe>y 

[00 34] ±ie7-y^-@SSl 7<0ti}7]«^-WDnli. 
HUX7 7f 180ai7)fifli> *7A7Uf3-r2 

-?i i*^atj7i$n2»r';7 r 3-HfiW±iS5'f h 

^'2 32^1X^7^x3-^2 5Ktti£$i"l&. IS 
fc. Ife^-f h©lP^a-y^^lHlS52 2c0tt73fi-^ 

{ft&S*l&. -?-LT. _ht£:M hH7^A2 30Ui7Jfi 



[003 5] JiK^^y-fc^TU-f 2 4fc(i. fi^K 

a^t'7 msb L&m+$>tixt3 o\ cft^- k& 

WLktyh&BLi: «>#2fcSlfiMK: h 7 y ^'X ? k * 
■vy^^ i: frt>tp%* =t \) -t;nw C#i»S$iX"tv».g, «. 
±IB7-HISWUia?7T3-^2 6£<fcoTiiftl?$ 
*U ±tet*-y K^BL«i^7Ax3-y2 5(CJ:^TS 

[003'6].*r&, [M^L>5:VmE>>\ ±Eo«>f< a-*^ 

6 KtiQ ^^^mss^-jg^s fi, V- F&w LfSHW 

'*Tfrtlhi.O<,Ztpr>X^h. 

[00373 02 (a) — (c) RUm3li*tl?tl. 
±sSm 1 fc* L^HSSKfetta 5 **BB 1 7<0f$ffl$r 
fltStWISr^LTV^. H2 (a) K^-rillS&fi:. A:fiA 

7 7rl 3*^ffi73SftJt^gC^O-y^fi^-I ntCL 
K*^7 yf-tbf^<J1*PfflO^ 7D?f|^CLKINCi: 
C LK I NT£§LS&t$>®S&X'& 0 . -i 3 1 , 
3 2, 3 3bhyyxyT-y-h34b£ : £A,X'mtiLZ 
fVOM>. ±Hb7yxyry-h3 4ii. y-htfW. 
ffiv c c K|g^£ix;tNf-^*/UMMO S h?^? 

o-mmjm y-t &mmv s s egsEsti*: p 
^hm osb7 y fx ?<F>mffiMmtfm\m!iztix 

[0038] flge^o-y^fl^I n tCLKtt'fi'A- 

* 3 l nxxmzm&Zix. ^<r>4 yt^-9 3 l co&Ji 
imti^y^-^3 2, 3 3^«S<j^^L. 4>K-9 
3 3<W£ftWFh9 y o^fl-f-C LK I NCtfftJlZtl 
6. rtgC^O y^fl^-I n tCLKIi, 'fy^- 

7*31, 3 2m^\-^yxyry~h3Ai:)WXm^ 
I. ^ yO^fi^-CLK I NTi: IXttUZtlZ. 
[ 0 0 3 9 ] H2 ( b ) iZffirrWimi. ATJ^' y 7r 1 
4*»^{tl7j$iX7trt^^D-y^M-^/I nt CLKH 
5-yf-UrfWWffl^ 7D?if/CLK I NCt/C 
LK I NTSr^Bg-rslslSST'ftO. 4 W<— 5*3 5, 3 

6, .37k hyyxyry-h3 8t^^xm^ti 
tv>i,. ±iab7yx7ry-h38{i. 

Vc ctgg^il^Nf A-^HMOSb^yyX^O 
«gSiSSi: . h^'«®V s s (cj8fiES*ifcP?>** 
/HMOS h 5^^^co«gBiSS*^?iI^§ixTrt 

[0040] rtSB^o-y^ft-^/I ntCLKIH W< 
-?3 5<?)A;Wg£«££*U -I^-f WC-*3 5<7>til 
TJfi^'-f WW 3 6. 3 75-«i<y^4L. -f^<- 
^ 3 7<n&Jli%frt,7 -yO^fi^/CLK I NC^ffjTJ 
£fc. nUtxi;?^/! ntCLKIi 

3 624tfh5:xx:7T7-'-h3 8£liI#: 
^AL. ;7D?if/CLK I NTfcLTJliTl^fl. 

[ 0 04 1 ] 02 ( c ) ATJ-'^'y 7 r 1 
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5*»6ffl:ft3ftfcrt*&.Q.Xhn-7WI ntDQS 

ctDQs i nt z±m-& \mx-h "9 . -f W«- * 3 

9. 4 0. 4 1 1 N5^7ry-h4 2kSr*^Tfll 

tfiasv c c tg^$^N-f-A'^paMo s h ? w 

^^comSTuiifSt , y-WWMV s s (c«tt$*ifeP 
^/HM O S h 7 > ^ ?<7)«SiBiS&#M?iJ jgigES 

[004 2] ^gPDQXhD-yfi-f-I ntDQSIW 

y/<-?3 9<7)AJimz&t&Zti. V»*-9 3 9 
Offi;JjflMWM>'A-*4 0. 4 1 U -f^ 

A-? 4 l<OJfi^Sffi*^DQXha-yft^-DQS IN 
Ctf&Jytbtih . 4fcs rtSCDQXhn-yfi#I nt 
DQSI1 4 0St;f7yX7 7>'- 

h4 2SrJBJiC^iL, DQX hn-yft-f-DQS I NT 

[004 3] 03 088(4. 5-yf-0»17<OSHW 
fcSrftw:-. ±1202 ( a ) — ( c ) {c*Lfc0»3&» 
£>tiJ7)$;fT.&fI#CLK I NC, CLKINT, /CL 
KINC, /CLKINT, DQSINC, DQS I N 

5-f ><2 3 (CtfJ^fl^WD n Zi*te-f& h<r>T*hh . 
[0044] .icOEUfSJi, h7y^7tf-t-4 3, 4 
4, ^07?HyA'-^45, 4 6. 

7, 4 8, 61, 62, 63. Pft^SMOSb5 
yi/*X^4 9, 50, 51, 55. 56, 5 7.&.1/N 
f+^;HMOSh7>'^3'52. 5 3. 54. 5 

8, 59. 6 0fc*X/CflMUtfVO*4. W»7r 
1 KOtKTafi^I ntDQ(4. by^Xyr-y-bA 
3, 4 4O-JStC«t&?ix?, 0 ±!Bh7XX:7T7-'-b- 
4 3, 4 4(4. 02 (c) £*L*rES8*^ai?l$ix-& 
IfDQSINTtDQSINC Tlg&IMftWWfP £ix 

±mhyyx7Ty-b4 3<7)m&izt,±. ±12? n 
mmmzti. ±12 h 7 y r y- f 4 4 «offestc 

(4. ±12? o-y? K^f y;<-?4 6<r»ii1jmt-1 
?48 C0XjjS&tfm$z2tiX . ±12? a -y i? >- 
/•v-^4 5. 4 6(4. ±f2ff^rDQS I NTfcDQS I 
NCT-t&#^SOffll$aS. 

[ 0 0 4 5 ] ±12? 0 y ? F4 yA-^ 4 5 (OATD^t 

4 y^-^4 7<om^t(ommM. (?-KNa> e 

(4. MOSh7>^5 1 . 5 2<7>y-hW&m$tl 
6. IXmOSYyVHX? 4 9~5 4?)ffisSiI88(4. 
miSVc etVs sracBjnj^^nT^-l.. MOSb 
7 4 9<r>y— Mc(402 (a) (c^t^lsISS^ 

^ai73$^ift^-CLK I NCfim&Ztl. MOSH7 
V^?5 0i7)7 ; -h(C(4±iem^DQS I NC#tt& 
$fLl>. MOSh7^>'"X?5 3C0y-h(C(4± 



lefi-tDQS I NT*»ft»S*l, MOSh7yy^5 
4 <oy- h (C(4±ie«-f-C LKIN T*<«*& § tit . 
[0046] RflW£, ±!2?o -y 7 F4 >v\'-?4 6(7) 
\J)*&t<i >-/N'-?4 8^ti}7lSfc^^f (/-FN 
b)(C(4. MOSb7yi/'X?5 7, 5 8*>y— F**» 
WfetlZ. ±iaMOSh7>-yx?5 5 — 6 0<7)«8S1 

K(4, «isvc civs smzfemmmztix^z,. m 

OSb5>'> ; X?5 5<7)y-b(c(4ia2 (b) (C^LJt 
@K*^ai73$iXi»«-^/CLK I NC#«&$ft. M 
OSh7y^^5 6«7'-h fc(4±f 2fl-?D Q S I N 

TarateSfi.*. Mosh7yy'x^5 9(7)y- 

h(C(4_hieft^-DQS I NC*«WftS.ifl. MOSH 7 y 
y'X ? 6 0 coy- h (C(4±Kft#/C LKIN TA<ffi& 

[0047] ±12MOS b^^'-X^S 1. 52comSii 
ffllS^iEJ^a.CP±faM OSh7yyX^57, 58C0 

m%m8&comm&i±*ti?ti. a w w e 1 oa^js 

StX>f 6 2 fDif573JS(C^$^«,. £*>fW« 

-?6 liOtiJ^4g(C(4. ^yA'-^6 2, 6 3<0A7Jffl 

hy-i b F y-4 J<2 3 IZ&JimnWD ntf&f)Ztl2> . 
[0 04 8] 04 (a), ( b ) (4-e*mU ±150 1 
Lfc 0S§(ci3(t 1. 7 W h W« ? o y ? %£|iH& 2 2 
<0«J««{CO^TK>S"r*fcftOt»O , C» ( a ) 0(4(11 
880, (b ) 0(4.1 <0 ES&lcWf&f & DDR- SDR A 
MfD^-f Sym-htfti. 04 (a) (CfSfEIR 
(4. ?0'y?fl-§-CLK*< "L" W-^/W*^ "H" 

;K:4^1* { 0. iodqx ho— yff-^-DQs^' 
"L" "H" K;Kci:^±* { ^t^tc*7 

ASiRft"§-CSLA, CSLB^ "H" U"C;W=-fS<» 
cOT'ftS. d<0HISS(4. fyb'7-'-h7 1, 1TB0CM 
y^W72-76, 78£-£,CT8ij£3frO^. ^ 
y Fy- h 7 1 <7)A?JSj§(3(4. rtgp^ o -y f fl# I n t 
C L K t (*J35D QX h v-ym^/ I n t D Q S*<^ 
£*t. Z<Q-h>by-b7 icofcJjltJ >/*—77 2, 

7 3<7)XJ}mzzti?timteztih. ±ie>f w<-*7 
2cotB7jfi-^(4. tyny-h7 7 <r)-n<r>AUi%izm 

teZtl. ±IB^ >-/<-? 7 3COffi73fl-^(4. -fV/<-? 
7 4 — 7 6 ^l>LT±ie^yFy- h 7 7c7)fft!^r<7)A73 
iS(C^^ix-S.. -eLT. Z<7)i-yby-b7 7cr,tiit) 
tiH y^'-?7 8Sri>LTft^-Co l C LK t LXthiJ 
2tl. yA hF5^>'<2 3t^7AT3-^2 5(ctt^ 
£iXl>. ±l£ft-f-Co 1CLKJ4. ^yA-^7 3-7 

6(ci zm^Mmmmt a v*-* 7 2 1 «t zm^mm 
mts t contra a-r 2. ^ ^/w^Jiofi-^ t ^ & . 

[0049] mB<?>94 5 y^f-v-h$r#BSL 

OO±ffi0 1 ^jM04 C^L!tDDR-SDRAM(07 

M6f^^7-yf-iussi 7[zmmLxm\-t&. 

[0 050] y-i Vf-tDQtyJ hVX^f-^D 
U<rmn^Mi^ DQXho-7'ft-^DQSC0i;*,±*< 
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0X7yt4*)T* il )X7i/'rff3 (tDS/tTHS 
felzXZ,) <nx\ H3tejSLfc5-yf-III»l 7lZti»$> 
/^-(i^DQXha-yfl^-I ntDQSK 
^fefifcLfcfa^DQS I NT, DQS I NCTI&JfiPLT^ 
S. ttz. -ftyvJ-ii. ?o>y?ff^CLKtf);&*>± 
i)< 0 k 7 n -y 7 ff-SfVC L K <7X£*>T# 0 <03o5 k D Q 

xhn--/«^-DQS<0Rtettfrt:R»l*-frfc«>fe:, l*l 
a57o-y^ff^-I ntCLK*>£>£j£L*:fi-i§-CLK I 
NT, CLKINC, rtgfl? O -y ?{t^/ I n tCLK 
A^£j£L*:fI^/C LK INT, /CLKINC, 25. 
t^ilEft-f-DQS I NT, DQS I NCT"$!lflPl/CV> 

[00 5 1] iiKCi-^T, H5tfO^>f Sy/ft-h 
«fc 3 f*l§B7-f hf-^ I ntDQ ( D Q a, 
DQb, DQc, DQd, • ••) Ji. rtgPDQ^. hn-y 
fl^I ntDQSc^fc^TtfOOEgLT^O-y? 1M 

> 4 5 fc >f W«-*4 7 k^jft$itfe5 -y 
(y-h'Na) £5yf-$*U hn-:/fI^ 
I nt T>QS0 r )±*>±.tf*)\,Zimi.X7v»/'? H'f W< 
-^46t^( >^-;?4 8kT*J&£SiX*:7>y^-$ (y 
-h'Nb) |c?v*-&tl£. -hfe-f *6 

[00 52] DDR-SDRAMTtL 
«^DQSk?Ov?fI^CLK£|igm*)*^fr\ £ 
c7)B*lz DQ7 h n-7"fi-^D Q S _bb* 0 X y i^'k 

4 Z k X'ft&y -y ^-T- 9*7 4V**7 ZfUfh Ztrf 

yfi-^-DQ S k ? u y ^ff-^C LK k coffllzx* a. 
± t 2 #SWJ« t^WO*-?* 5 >y *"*0*S8 

[00 5 3] ZCD7-y+®ti&17X\ D Q.X ho-TYl 
^•DQSk^n.y^fi-^CLK(C|S)^L^5^ Nf-^ 

RWD&Srtf-LT^-f h K5^2 3MKj*3ft.& . Z 
<T>y-i VY=74>*23\,Zi.-oX. M/L DQHSr^L 

[00 54] £0)9 4 hK7-f^"2 3^COT-^BX0ji 
^Oh 'Jtffi-S^Ck. PIt-< ^O'y^flfCLKt DQ 
X h o - rff^-D QSk Oi&S«fi-§-C olCLK^ffl 
U£>*lS. ttte-h. ?4 h®m? 2 2 
<7)&ji m^rtf ±12 h 'J tfff-t tUffl^^S. ^ ix 
«\ ^Q7^flfCLKtDQ^ha-yi^DQSt 
^ratX^A-^t/i^tC, ?ay?flF9CLK(C 
li^ L 9 &2 ii*: 5 4 h- 3-7 y l^lc* 5 A T H 

-^DM#7-( h H7-f A2 3fc:!KiI£ix6ffiU ttlte 

LSr^io (otO, KO&itut^-f hf-^DQi: 



X'hh. ZnXoKffifMZ'rZZbX'. 7>f bf-^D 
Qk^W h^X^x-^DMOBXOa^. £#£94 l- 
K7>fA2 3£YS14-ffc-fS:5M $y^DQXhn-7 

CLKTtt»=riBi:**. 

[0055] z<7mBMii±mLtimm<ommizm 
mzti&i>*>x'i±%<. mttWBtLw>imzn«$z 

teLXWm&Zhh. mz. ±127^0*81 7 k± 
Hv-i h$"JfflI^o-y^^lHl8&2 2<?)fi!!<7)«^;piJ^^ 

[ o o 5 6 ] me ( a ) , ( b ) ti-fft-t'fu ±1203 

tt» A*S*lfc-f-^«r^Q-y^«#CLK. /CLK 
<0*flM8«f ftfiM*^-* t . > n y ^ ft-f-C L K , 
/CLKmjgffl&^-rStOT'&S. 06 (a) {C^ 

coy-h'Nalc^^ix. 136 (b) iz^-tm&mi. 
±120 3 te* L >t 0SSt=iJ ft 4 -<K? y f-O y - h* N b 
t«SK$*i.*. -r=5r*>^> ±SZm3lzjpLfc®8&X'te. 

>/1-<?>2^<7>^X£$Zm$tlfZ7 : —?£ 1^<7)2 
iky yl-lzXjl-t&mzttL. me (a) , (b) izijk 
•fWX'li— y ^-<7) 2o<7)^-^lCtei*$ iiJtT-^ 
$• 2 2 ^7 -y f-te A* LT V ^ . 
[0 05 7] l23fc^L^£3&0J$«j£-m. 7-f h 
T-^k5^ h-v^^r-^S-x'Jr;HcBt^*i]LTe 
i*-f&<0T\ hh*5-<A2 3^T'WN*X5-<>'OSc 
4*^ r- 9 «7 >f > K □ -y ^(f-^C L 

K<7>i/2mmL*>&ftX'Z*^. ztuzttL. me 

( a ) , ( b ) izijk-f X o %ffimz Xixii. A'x 7 -f y 

y "f-C LK, /C LKO — JUMS^fR^fT't* 40*C\ 
0 3 Kip L^ffi^tcJt LTE18Silf^±«0V-^>Sr A^ 

[00581 07 (a) , (b) 0 1 (C^ 

L^@mci3ft47-f h$0Wi7O-y^^±igK2 2Oft!l 
cOli«0lJlCO^TBiBJ-r4^c7)t><r)T\ ( a ) 0fitU 
SS0, (b ) 0ted(OEffiOia$-f&DDR-SDRA 
M<7)^^ S^^f-v-hT'ftl). 07 (a) l^-rOSS 
l±, ^Oy i?fi^CLK*< "L" K/U*^ "H" P's 
MC±*>±*^b, JLODQXho-rfl-^DQS*< 

"L" IsOUfr^ "H" L"<;WcA^,±*>'Si:#tC^7 
AS^fl-§-CSLA^ "H" U^/WCU ^n-y^fi-f- 
/CLK*f "H" K;UA><b "L" l/^UKA^T** 

0. fiODQXhD-yft^-DQS^ "H" Is^lVfrt, 

" L" U^yHCirt»T36<* k # fcX? 7 AS^fi^C S L 

Hy-h7 1. 7 7, 91, 9 7X^^-^7 2- 
7 6, 78, 9 2-96, 9 8 ^^t18B£$tlT^ 
4. t-VHy-h7l<0X*«fc:li. rtSC^n-y^ft-^ 
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I n t CLKfcflSSDQXhn— yfl-if-/ I ntDQS 

72, 7 3<r>\^mz*ix?ixm&ztih. jbie-f 

-9 7 2?)tfJ:Jjfi^-l±. -hy h'y- h 7 7<r>-%<r)AJ] 
mz&teZh. ±IE-Y 7 3oUi*fi^±. -Y >- 
7 4-7 6 Sr^LTilB-^y h*y- K7 7 *>*ft& 

OtfJ^ri^ W*-? 7 8 Srtf- LTff-^C olCLKtL 
Ttil^l^iil). y>-h'y-h9 l^A^K^ 
F*Jg8?n-y 1 n t C LK kffl(OQX ho-y 

fl-f"/ I n't D Q SfttftttS it. I<7)ty h y- h 9 1 

<otaijit-( 92,9 3<r>xftmz*i\?ixim 

h 9 7<o-^rcoA*sst«^$ix. _htE-f 9 3 

coffiiftfi-^ 4 9 6£1tLX±Mi~t>' 

Yy-b9 7<Dmx<7)Aj)mizmte : 2ti&. *lx. z 

<T)1-V H y- h 9 7 coiiijjtfj yj*~? 9 8 LXiS 
*lr/C o I CLKfc l/CiftfJ**U 54 h F54/<2-3 

[ 0 0 5 9 ] £ <0 J: 3 T t, s *»Aa®9 

t-#> s ? o >/ ? ft-*!- 1 d qx h u-7mnfflx*£.-? h x 

[0060] 08«\-±l£04 ( a ) IC*UfcHI»<0flB 

<^«fi£#j£^@&0-es>&. i^isiiitt, -t-ypy- 

K81-84. >fy;W88-90, Py^*;l<ilM 
OS h yyi/X? 8 5 . Nft^iMOSh^yyX 

?8 6&vi&m8 7Z& / LZ'ffitfLZtix^&. +yvy 

-h8 1<0AMtll rtgC^n-y^fi-^I ntCLK 

i«ty h'y- h 8 i (oft-nit-ty h*y- h 8 2 <o— # 

OA^ffiCM?^!,, ±IE^>-Ky-h8 2^a5^fi 
•^■(i. -^>-h*y-h8 3, 8 4C0-^TC0A^SS&U r MO 
Sh7V^85, 8 6<7>y-MCfft&$*U ±fe^- 
y h*y- h 8 2cr>iWf<DAj)%<lzte±.mi-y h'y- h 8 

3«oai^ft^* { et^$iii.. ±ieMosb^y^>8 

5wmStii^. Sfii87&tXMOSh7>-^^86c0 

mseissti, nmvc c t v s sstca^j^^ix^. 

±ISM O S h y y : JX ? 8 5 t &fii 8 7 t <0UN*jftfc:-r 
>'*-i?8 8<?>At)3%tfmmZtl. i^yA-^8 8 
<0di^fi^{i^ 8 9 <9A:*)J8fc:fl»&Sft.*> . -t 

IBW W<-^8 9^ai^fi-§-(i, tvHf- h8 3 , 8 
4<mjT<r>\t><%tzmi£Zixz > . *lx. z.<n+yY¥ 

-Y 8 Acoft-fttMy^-f 9 0*^X^0 0 1C 
-y2 5K«te$*l.g>. 

[006 1] ±ffi08tc*L£le]8&£2offlS 
17 (a) fc*L^HI»fcH«Kfll#I ntCL 
K. / I ntDQSi:(i-^/I ntCLK, /IntD 

Qs^-eii-rfxA^-rfitf, 07 (a> t*t^E»t 
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